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COMPLETE SPECEFICATION 

Method and Apparatus for the Application of Surface 
Coatings 



We, Westinghouse Electric Corpora- 
tion of 3 Gateway Center, Pittsburgh, 
Pennsylvania, United States of America, a 
Corporation organised and existing under the 
Laws of the Commonwealth of Pennsylvania, 
in the United States of America, do hereby 
declare the invention, for whidi we pray 
that a patent may be granted to us, and 
the method by wluch it is to be performed, 
to be particularly described in and by the 
following statement: — 

This invention relates to the art of coating 
the surfaces of articles and has particular 
relationship to the coating of the internal 
surfaces of articles having holes or cavities. 

Typical of such an article in the stator core 
of a motor or generator. The stator core is 
of generally cyKndrical form and has radial 
slots. The conductors through which the 
field current passes are wound on the teeth 
defined by the slots and it is necessary that 
these conductors be insulated. It is a require- 
ment in the manufacture of motors or 
generators that a rdiable integral insulating 
coating be applied to the walls of the slots 
and it is an <*ject of this invention to 
provide a process or method and apparatus 
for meeting this demand. 

Typically the insulation is to ht applied 
to the cores of fractional horse-power motors. 
Such cores may be of the shaded-pole and/or 
split capacitor induction type and may range 
in dimensions from 4-7/8 inch outside dia- 
meter by 3/4 inch wide to 6-1/4 inch out- 
side diameter by 2-1/2 indies wide. The 
weights of the cores may ranee from one 
pound to tea pounds and such cores may 
have 6, 24, 36 or 48 slots. The coating of 
a core imposes a condition not usually en- 
countered in the coating of other recessed 
articles: that the deposit of coating on siav 
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faces other than the surfaces carrying the 
winding is to be prevented. 

In addition to the above mentioned typical 
articles to which this invention applies, it is 
applicable to articles of other types such as 
inside-cut stator cores, universal motor rotors 
and stators. In its broader aspects this in- 
vention is applicable to the coating of anicles 
of all types. 

In accordance with the teachings of the 
prior art, coating is applied to the surfaces 
of the cavities or slots of an article by 
an aoplicator which is inserted in the slots. 
This' apparatus is cumbersome and costly; 
difficulty and delay is involved in inserting, 
removing "and cleaning the applicator. Since 
the coating must be fused onto the surfaces 
of the cavities, the temperature of the article 
is above the melting temperature of the coat- 
ing. The coating then tends to adhere to 
the applicator and obsuuct the removal of 
the applicator from the slots. 

It is, accordingly, a specific object of this 
invention to overcome the above- described 
difficulties. It is a further specific object 
of this invention to provide a process and 
apparatus, not involving the above-described 
difficulties, for applying reliable integral coat- 
ing to the walls of the cavities of an article 
having slots or cavities and particularly for 
applying such an insulative coating to the 
walls of the winding slots and teeth of the 
core of a dynamoelectric machine. 

Another specific object of this_ invention 
is to provide apparatus for applying an in- 
tegral 'coating to an article having^ cavif'es, 
which apparatus shall include provisions for 
readily subjecting these cavities to the coat- 
ing material 

Still another object of this invention is to 
provide for apparatus for coating the internal 



45 



50 



55 



60 



65 



70 



75 



80 



1,CG1,030 



surfaces of an article having C2vities, mount- 
ing means for the article which shall facilitate 
die apolicatron of the coating. 

A stfll further specific object of this inven- 

5 tion is to provide a method and apparatus 
for applying reliable, integral, insulating coat- 
ing to the winding surfaces of a core of 
• dynamcelectric machines while preventing the 
deposit of coating on other surfaces of this 

10 cere. An ancillary object of this invention is 
to provide a novel core structure which shall 
improve the economy cf depositing coating 
in th2 practice of th:s invention. 
In xhz practice of this invention ths article 

15 is coated 'by being subjected to a fiuidized 
powder of coating material. The prior art 
relating to the coating of articles by means 
cf a fluidized powder has concerned itself 
primarily only with the coating of imperforate 

20 articles, or articles free of cavities and not 
recessed or cavity containing articles. The 
art teaches that imperforate articles may be 
coated by moving" the article, compI;tely 
immersed in the powder, back and forth in 

25 the powder cr by vibrating the article so 
immerssd. It is one of the specific objects 
of this invention to provide a method and 
apparams for coating a perforate or recesred 
article in a fluidized powder. 

30 In accordance with a specific aspect of this 
invention the recessed article is partly im- 
mersed in the tjowder vnxh the surfaces of 
the cavities in the tJortion of the article sub- 
merged so oriented that the powder may 

35 readily ficw through these cavities washing 
their walls. The article is tiien rotated in 
the powder so that during some part of the 
rotation substantially all surfaces cf the cavi- 
ties are accessible to be washed by the 

40 powder in the same way. In addition, the 
powder is circulated dirough the cavities by 
an air blast ed that it dees not at any pomt 
or in any region accumulate en the surface 
cf the anicle" The circulation is effected by 

45 blowing air in and arcund tiie cavities. It is 
emphasized tiiat this process cf partiy im- 
mersing and rotating tlie article, while cir- 
culating the oowder in the cavities, presents 
a particularly advantageous solution of the 

50 problem cf coating internal or cavity surfaces 
of an article such as a stator core of a 
mctor. II the rractice taught by the prior 
art were followed it would be necessary to 
tumble the article in the powder in a com- 

55 plicated manner so as to achieve the coating 
cf the internal surfaces of the cavities. Such 
tumbling motion would be highly complex 
and would require highly complicated 
aooaratus. 

60 "For cores for fractional horse-pcwcr 
motors of the type described above, the 
coating is typically epoxy resin which may 
be derived from powder of polymeric ep- 
oxides. Typical pWders are disclosed in 

65 United States patent 3,039,987 for Pulveru- 



lent Coating Compositions Adapted for use 
in Huidizing Process Containing Epoxy 
Resin and Fillers, granted June 19, 1962 to 
Irving M. Elbling and assigned to Wcsting- 
hcuse Electric Corporation. Suitable powders 70 
may be bought from Armstrong Resms Cor- 
pcration, Minnesota Mining & Mfg. Co. and 
Westinfrhouse Electric Corporation. A 
powder" suitable for the above described 
typical cores is Armstrong E290 series. 75 

In selecting a powder consideration should 
be given to the demand that the powder 
material must melt and flow si^cicntly to 
coalesce without running; that is, the flew 
cf the melt from the pcwder particles should 80 
be localized so that the particles coalesce 
without running. . 

Typically, the coating powder is a blena 
of the basic epoxy resin, a catalyst, a filler, 
a material which improves viscosity and, Sd 
usually, a cdoring acent. The basic epoxy 
re'^in is derived from eoichlorohydrm and 
bisphenol. A typical such basic resin may 
be procurjid from Shell Oil Company and 
is designated Epon ICOO ICOl or oxhcxs of 90 
the ICGO series.'The filler may be a materal 
like calcium carbonate. A typical catalyst for 
coating is an acid anhydride. The mesh s:zc 
of die powder is preferably so tiiat it passes 
thrr.ugh a sieve having 40 openings per linear 95 

inch. ... V 

It is essential that the viscosity be sucn. 
tiiat once tiie coated article is remcved from 
the ccatine chamber the coating shall be 
substantially soHd and free of any appreo- 100 
able taclciness. One of tiie important features 
of this invention is the acceleration of the 
colidification cf the coating by continumg to 
blow air onto the coatjd surfaces after the 
article is separated from the fluidized 105 
TJCwder, . 

This invention contemplates within ^its 
scope apparatus for coating recessed articles. 
This apparatus includes a fluidized bed which 
in the praaice of this invention is raised 110 
10 submerge the anicle being coated par.ly 
and then l:\vered after the ccatmg process 
is comoletcd. To facilitate the partial sub- 
mersion of the article the fluidized bed is 
in accordance with this invention made up of 115 
two parts joined by a rubber bcoL The 
Icwer part includes a tank of steel or hkc 
material with a porous ceramic bottom plate 
through which the fluidizing air is projected. 
The upper part is also composed of a steel 120 
cr the like.' The boot joins the two parts 
and flexes when the lower part is raised to 
submerge the article being coated or lowered. 

The apcaratus according to this invent on 
also includes a rotatable stud or mandrel of 125 
a flexible material such as rubber on whidi 
the article is mounted for coating.^ This 
mandrel serves to rotate the article in the 
fluidized powder and also to mask the inner 
b:re of the article. This apparatus also in- 130 
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eludes a periphsral masking and clamping unit 
which comprises a pair of rings; one on the 
shaft of th; flexible mandrel and the other 
ccaxial v/ith this shaft but axially movable 

5 in and out of engagement with the first 
ring. In the use cf t£e apparatus the rings 
are separated and the article is mounted on 
the rotatable stud; th^ rings are then urged 
into clamping relationship over the anicle, 

10 afr^r being heated iz a temperature above riie 
meliing temperature of the powder. In addi- 
tion the flexible stud is expanded or bulred 
out in the bore of the article so that*' it 
engages the bore firmly. The inner peripherics 

15 of the rings include 0-rings so that this 
outer periphery of the article being coated 
is sealed against the penetration of powder. 
There are usually three such O-rings; rne 
each in the inner periphery of the clamping 

20 rings and one between the clamping rings 
in the clamped position. The apparatus 
according to this invention also includes 
nozzles mounted adjacent one of the clamping 
rings for blowing air through the cavities 

25 and circulating the powder. This air may 
serve as a carrier for additional powder. 

Once the anicle is clamped and firmly 
masked the powder bed is raised so that the 
article is partly submerged and the stud, 

30 the clamping rings and the article are rotated 
with the air blowing tlirough the cavities to 
circulate the powder. The powder is depo- 
sited on the unmasked parts of the article 
and melted and coalesced" into a coating. The 

35 air blast keeps the particles in the cavities 
stirred up so that there is no accumulation 
of powder. 

Next the bed is lowered and the article 
rotated while the air blast continues. This 

40 operation removes excess powder and solidi- 
fies the coating and reduces its tackiness. The 
clamping and masking ring and associated 
parts are then separated and the anicle 
removed. The above-descr.'bed operation 

45 following the loading of the hot article on 
the mandrel or stud is in the practice of 
the specific aspects of this invention, carried 
out automatically on the actuation zf a push 
button by an operator. In accordance with 

50 the broader aspects of this invention tiie 
operation may be carried out by hand. 

Typically the flexible mandrel or stud may 
b; molded from silastic rubber c:mpounds. 
A suitable material is Dow RPV-SOl" silastic 

55 rubber which is molded with a catalyst. The 
stud may have dimensions corresponding to 
the bore diameters and the vndths of the 
different articles to be coated. Preferably the 
outside diameter of the stud should be about 

60 132 inch less than the diameter of the b:re 
of the article. 

Typically the masking and clamping rings 
cf the peripheral masking unit may be com- 
posed of sted, aluminum and/or fiuorccaibon 

65 such us polytetrafluoroethylene. Other 



materials such as phenolic condensation lami- 
nzvzs may also be used. The O-rings fzi 
scaling the article within ihz climpir.g ri^gs 
are pre^ferably cf 1/4-inch-diameter rubber. 

T6e air blast to circulate the coating 70 
pc';\'der through the slots varies for different 
article dimensions and for different number 
cf cavitiss or slots in the ardcle. The num- 
ber of nczzles through v/hich the air flows 
may ak: vary. Typically for a shaded-pole 75 
cere for a motor, which has a width of cne 
inch and six slots, the air speed should be 
about 50 cubic feet per minute equally 
divided through two nczzles spaced ISO"" 
around the periphery of the core, so that 80 
one Rczzle prcjects air through at hast one 
slot immersed in the powder, and the other 
nozzle projects air through at least one slot 
net immersed in the powder. Tyoicaily, the 
nczzle orifice may be 3/16 inch diameter. 85 
Larger corss with substantially greater 
number of slcts may require up to 120 cubic 
feer per minute air circulation divided among 
the nczzles. In the case of anicles having 
small cavities such as small-slot ceres it is 90 
necessary to introduce coating powder in the 
air circulation stream so that the end surfaces 
are built up by the deposit of powder from 
the air stream. In a vypical situation the 
powder may be syphoned" frcm the fluidized 95 
bed into the circulating stream. 

A blast cf compressed air is also necessary 
to fluidize the powder bed. The magnitude 
of this blast depends on the cross-sectional 
area cf the powder tank and the quantity of 100 
powder being fluidized. Typically an 18-inch- 
diametcr tank containing 75 pounds of powder 
requires air at 170 cubic feet per minute to 
fluidize. The tank may also be vibrated to 
help move the powder during the fluidizing. 105 
Typically the powder may be contained in 
a steel tank with a porous ceramic bottom 
plate (called diffuser plate) through which 
the air is circulated. The boot of the flu'd- 
ized pcwde: bed is composed of 1/16 inch 110 
thick "butvl rubber or the like. 

Most of the coating powders that are used 
in the practice of this invention particularly 
these typified by the above-mentioned Elbl- 
in^: patent are hygroscopic. In accordance 115 
with cne of the aspects of this invention 
the air which is provided to fluidize the 
powder and also the air which is supplied 
to the nozzles which circulate the powder 
through the cavities is dried and freed of 120 
any foreign matter. For this purpose a de- 
h'lmidifier and an oil-and-particle filter are 
interposed in the air line through which the 
air is supplied. 

The speed of rotation of the article during 125 
ccating is dependent on the dimensions of 
the article coated and the heat capacity of 
thj anicle; the heat capacity governs the 
length of time during which the article is 
able to maintain the temperature at whidi 130 
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th-e povrdit becomes fused on the surface. 
Usually the larger and heavier sectioned 
articles may be coated in a shorter time 
interval than the sniall articles. TypiciUy, 

5 a shadcd-pole core one inch wide for a 
mowr is rotated first in one direction and 
th^n in the opposite at the rate of about 
30 rpm during flie coating process and again 
after the bed 'is lovwed. Larger articles of 

10 heavier section can be rotated at a higher 
speed bur the speed should not be so high 
That the centrifugal forces are greater than 
the weight of the pcv/der so that the powder 
deposits in the bottom of the cavities. Typi- 

15 cally, the speed should not exceed 60 revo- 
lutions per minute. Reliance is placed on The 
heat capacity of the article, to melt and 
coalesce the coating powders on the surface 
of the article. In the case of the usual cores 

20 and the typical pc^wders used for coating cores 
the rcmrerature may be from 360° F. to 450'' 
F. Typically, cores for motors having res- 
pectively 6, 24 and 35 slots can be coated 
at 42^ F. with Armstrong E290 series 

25 powders. It has been found that^ at this 
temperature this coating powder yields the 
most unifoim buildup. The atmosprhere in 
the heating furnace in which the articles are 
heated must be dry and free of oily sub- 

30 stances, foreign matter and corrosive materials. 
Most powders require curing after the 
heating. But there are some which provide 
good strength characteri.ttics as coatings when 
subjected only to the retained heat in the 

35 article. The cores for motors having 6, 25 
and 36 slots are cured for 35 minutes at 
420"" F. when the coating powder is Ann- 
Etrong E290 series. This is typical of the 
curing operation demanded. 

A(\ Because of the diSculty involved in coat- 
ing corners it is important that burrs on end 
punchings, for example produced by the 
blankmg dyes, must be minimized. In accor- 
dance with one of die aspects of this inven- 

45 ticn suostantially all of the corners are 
rounded off to economize on the coating 
powder. 

The above described process and apparatus 
has been used successfully in coating a large 

50 number of stator cores. In practicing this 
process it has been discovered that the de- 
posit of the powder on fiat surfaces has 
about twice the thickness of the deposit on 
comers. In a typical situation, it has been 

55 found that the powder builds to .001 inches 
minimum thickness on flat surfaces while it 
is building up to .0055 indies minimum 
thickness on corners. The thidaiess of the 
coating adiieved with tills deposit in the 

60 practice of this invention is a .015 inch iilm 
on fiat surfaces and a .0075 inch minimum 
comer thickness. Because of this tendency 
of the powder to deposit at a substantially 
lower rate on comers than on flat surfaces 

65 it is necessary that the flat surfac: deposit 



be approximately twice the minimum thidc- 
ness necessary for corner deposits. 

In accordance with a specific aspect of 
this invention this disadvantage is avoided by 
rounding off the corners of the cores in 70 
which the conductors are to be wound. To 
achieve this purpose the core may be molded 
from a magnetic powder material in molds 
having the proper rounded comer form. Con- 
ceivably the rounded corners may also be 75 
produced by appropriately machining the 
laminated cores after they are formed, by 
coining corners during riveting operation, and 
tiie like. 

The above-described coating having a 80 
tiiickness of .015 inches on flat surfaces and 
.0075 inches on corners has substantial mech- 
anical and dielectric strength and resistance 
to moderate temperatures. The impact 
strength is about 160 inch pounds. The 85 
material is capable of withstanding a rupture 
v/hen bent to an angle of about 45 The 
specific gravity of the material is between 
1.20 and 1.25 and the dielearic strength of 
1/rOCO inch thickness is about 1000 volts. 90 

In the practice of this invention it has 
been found that an important advantage of 
the coating is that the winding end turns 
ccn be reduced since the coating completely 
covsrs the area of the stator where the wire 95 
is wound and affords effective insulation. 
Because of this reduction the resistance due 
to losses created by end turns is reduced 
and the motor operates at a lower rrmperar 
ture ^an motors coated in accordance with 100 
the teachings of the prior art. This in turn 
results in reduction in the number of turns 
and /or core size. 

The novel features considered characteristic 
of this invention are described generally 105 
above. For a better understanding of this 
invention both as to its organization and as 
to its method of operation together widi 
additional objects and advantages thereof, 
reference is made to the following description 110 
taken in connection with the accompanying 
drawings in which: 

Figure 1 is a view pardy in side elevation 
niid panly in section of coating apparatus 
in accordance with this invention; 115 

Fig. 2 is a view partly in end elevation 
and "panly in scaion of this apparatus; ^ 

Fig. 3 is a f ragmental view, partiy ^ in 
section and partly in side elevation, showing 
the article mounting and masking mechanism 120 
of the ai)paratus in the loading position; 

Fig. 4 is a similar view with me mounting 
and raaskinw mechanism in the loaded posi- 
tion in which tiie article being coated is set 
for a coating operation; 125 

Fig. 5 is a fragmental view in end elevation 
of the mounting and masking mechanism 
shown in Fig. 4; 

Fig. 6 is a fragmental view taken in the 
direction of arrows of Fig. 5; 130 
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Kg. 7 is a view in end elevation taken 
in die direction of arrows VII— VU of Fig. 
1 shewing the intermitcent (Geneva) drive 
included in the apparatus according to this 
5 invention; 

Fig. 8 is a visw in side elevation cf this 
drive; 

Fig. 9 is an asymetric view of the fluidized 
bed of the apparatus according to this inven- 
10 rion; 

Fig. 10 is a view in end elevation cf this 
bed; 

Fig. 11 is a view in top elevation of this 
bed; 

15 Fig. 12 is a view in top elevation of the 
mounting or clamping and masking mechan- 
ism; 

Fig. 13 is a view in side elevation of the 
scud cleaning mechanism included in appa- 
20 ratus according to this invention; 

Fig. 14 is a schematic diagram of the 
circuit governing the automatic operation of 
the apparatus in accordance with this inven- 
tion; ' 

25 Fig. 15 is a table presenting the sequence 
of operation of this apparatus upon aaua- 
tion of the cycle staning pushbutton; 

Fig. 16 is a view in end elevation of a 
core in accordance with one of the specific 

30 aspects of this invention; and 

Fig. 17 is a view talcen along line XVII — 
XVn of Fig. 16. 

The apparatus shown in the drawings is 
a complete automatic system for coating the 

35 stator " ceres. This aocaratus includes a 
DRIVE, a TURRET UNIT, a FLUIDIZED 
POWDER BED, a CLAMPING AND 
MASKING UNIT, a CLEANING UNIT, 
and a CONTROL UNIT. A plurality of 

40 articles A to be coated may be processed 
simtultaneously and in the apparatus actually 
shown two articles are processed simultan- 
eously. For this p urease the articles are 
mounted on the loirret 21 of the TURRET 

45 UNIT. The turrit 21 constitutes a movable 
wall cf the BED and serves to suspend the 
articles A in the hed and to index them out 
of the bed fcr further treatment. 
The ap^paratus is supported on a generally 

50 rectangular bcx like frame work 23 formed 
of angles 25 enclosed in cover plates 27. 
A plate 29 is mounted in one section of 
the' frame work 27 and serves to support 
the motor 30, the clutch 31, the brake 33 

55 and the pulley 35 of the DRIVE. The BED 
is supported on a movable cradle 39 on the 
base of the frame work 23 and ejcten-Js above 
the frame work where it Is engaged by the 
turret 21. 

60 The DRIVE includes in addition to the 
meter 30, the clutch 31, the brake 33, and 
the pulley 35, a timJng belt 41 which drives 
an intermittent mechanism 43 such as a 
Geneva, through a speed reducing mechanism 

65 45. The intermittent 43 and the speed reducer 



45 are mcunted on vertical plate 47 which 
is welded to a horizontal plate 49 secured 
to the frame work 23 above ib& motor 30 
and its associated pans. The driv'ng shaft 
50 of the inteimiuent 43 is hoUow and has 70 
a hollow hub 51 through which compressed 
ait is supplied fcx various purpcses to the 
TURRET UNIT. This air "flows through a 
swivel joint 53 connected to the supporting 
plate 55 of the TURRET UNIT. 75 

The speed reducer 45 has ^ eccentric 
57 which ooerates a limit switch LSIO having 
two sets of contacts LSlOrr and LSlOt, res- 
pectively (Fig. 14) at a preset angle in each 
revclution cf the reducer. The eccentric 80 
rotates at three times the speed of the inter- 
mittent hub 51 so that the switch LSIO 
is operated three times during each revolu- 
ticn of the turret 21. 

The clutch 31 and brake 33 are operated 85 
to permit the timing belt 41 to be driven 
at the end of each cycle when Umit switches 
LS5, LSll, LS7, LS8 are closed (Fig. 14). 
Switch LS5 has two sets of contacts LS5a 
and LS56 respeaively. When the timing belt 90 
is driven the turret 21 is advanced through 
one thiid of a revolution. 

The TURRET UNIT is mounted rotatably 
on a vertical plate 61 which is welded to 
the horizontal plate 49 secured to the sup- 95 
porting frame work 23. This UNIT includes 
in addition to the turret 21 a ba:e plate 63 
having alon^ its periphery cur-out sectors 
throusrh which the driving mechanism for 
th: CLAMPING AND MASKING UNIT 100 
may penetrate in any position of the base 
plate 63. The base plate 63 has secured 
thereto an adaptor hub 67 which is bolted 
to the hub 51 "of the intermittent 43 and is 
rctatable with the hub. The hub 67 is rotat- 105 
able on roller bearings 69 in an overhang 
71 on the plate 61. 

The uoner section or container 77 of the 
FLUIDIZED POWDER BED is disposed 
adjacent the turret 21 and as the turret 110 
rotates different parts of its kwer region 
constitute a wall cf xhi container 77. To 
prevent the leakage of powder around the 
arm of the turret 21 , the turret is provided 
with a felt seal 79 which cooperates with 115 
overlappinc lip 81 extending from the wall 
section 83' of the container 77 along which 
the turret 21 moves (Fig. 1). 

The turret carries wcrk-suppcrting means 
89 on which articles A are subjected to the 120 
powder in the container 77. This means 89 
includes facilities for supporting two anicles 
A at three positions spaced by about 120* 
around the periphery of the turret 21. Each 
of these facilities serve to subject the two 125 
articles A in coating receiving relationship 
with the powder when the turret 21 rotates 
so that the part of the turret on which it 
is mounted is in the container 77. While 
articles A on one supporting means 89 are 130 
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being ccatsd, coated articles are remaved 
frcm a second, and a third is bzia^ cleaned 
by the CLEANING UNIT to receive new 
articles. As is indicated in Fig. 2 the suppcrt- 

5 ing means 89 at different positions cn the 
larret 21 may be regarded as at three stations; 
a Loading Station, an Unloading Station 
(where processed articles are removed) and 
a dsanmg Station. 

10 Each work-supporting means 89 is in effect 
a pair of parts of the CLAMPING AND 
MASKING UNIT which may be described 
as smd-ring miits of the CLAMPING and 
MASKING UNIT. Each stud-ring unit in- 

SI eludes a stud or mandrel 91 of a flexible 
material such as rubber or the like. One 
end of the stud 91 is abutted by a washer 
93 which has flexible arms 95 suspending a 
ring 97 adapted to engage the periphery of 

20 the article A. The inner periphery of the 
ring 97 has an 0-ring 99. The rim of the 
ring 97 is partly beveled and grooved and 
carries another 0-ring 101 in the groove. 
Each stud-ring unit 91—97 is mounted on 

25 a hollow shaft 103 (Fig. 3) which is rotat- 
sble in a roller bearing 105 in the turret 21 
and abuts against ball bearing 106 in the 
base plate 63 which serves as a thrust bear- 
ing fcr the shaft 103 and is sealed by a 

30 seal 108. The bearing 105 is provided widi 
a felt seal 107 to prevent the penetration 
of powder into the" bearing. Each hollow 
shaft 103 carries a pulley wheel 109. 
The pulley wheels 109 at the loadmg and 

35 chaning stations are engaged by a belt 111 
so as to rotate the shaft 103 and associated 
stud-ring unit 91—97. This belt 111 is 
rotated by a ra^± 113 and pinion 115 moved 
by a piston r:d 117 on a piston in cylinder 

40 119, The cylinder 119 is mounted cn the 
vertical base plate 61 and the rack 113 is 
movably ccnneaed to its piston rod 117. 
On the shaft of the pinion 115 a pulley 
wheel 121 engaging the belt 111 is provided. 

45 The rack includes a dog 122 which at each 
extreme position of the rack 113 operates 
a limit switch LS3 and LS4, respectively. 

A bracket or lever 123 is mounted pivotal 
about the shaft of the pinion 115 and pulley 

50 whe--! 121. This bracket 123 carries an idler 
pulley wheel 125 at one end. The idler 
pulley wheel 125 is resiliency held in engage- 
ment with the belt 111 by a spring 127 
«^ecured to the base plate and to the opposite 

55 end of the bracket' 123. The pulley wheel 
125 also serves to separate the belt 111 from 
the pulley wheels 109 at the unloading 
station. In the operation ::f the apparatus 
the radc 113 is repeatedly moved fcrwardly 

60 and backwardly to' rotate the articles A on 
the studs 91 at the leading station and the 
stud-ring unit 91—97 at the Cleaning Station 
while the coated articles A are removed from 
the studs 91 at the Unloading Station. 

65 The studs are expanded by compressed- 



air actuated cylinder 139. The expansion is 
effected by compressing the stud 91 between 
the washer 93 'and a washer 151 abutting 
the opposite end of the smd 91. The flexibte 
arms 95 aid in the compression and le- 70 
location of the stud between the washers 
93 and I5L The washer 151 is conneacd 
to a shaft 153 which extends through the 
hollow shaft 103 and terminates in a thrust 
bearing 159 which is secured in a bend at 75 
each end of the cross bar 145. At its center 
the cross bar 145 is connected to a pistcn- 
rod 161 from the cylinder 139. The piston 
rod 161 counteraas springs 163 which main- 
tain the washer 151 outwardly from the stud 80 
and the stud unexpandsd. When the rod 161 
is moved it urges the washer 151 inwardly 
and expands the stud causing it to engage 
firmly die bore of the article A being coated. 
The shaft 153 is rotatablc with shaft 103 85 
but slidable therein. 

The turret also carries a plurality of valves 
131, each valve being associated with a pair 
of the stud-ring units 91—97. Each valve 
has an nir inlet 133 connected to the outlet 90 
135 frcm the swivel joint 53 and an air out- 
let 137 connected to the stud expandiM 
cylinder 139 of the associated CLAMPING 
AND MASKING UNIT. Each valve 131 
is maintained normally open permitting air 95 
to flew to the associated cylinder 139, and 
each valve is provided with a closing mech- 
anism actuable by the pivoting of a cam 
follower 141. A cam 143 is provided on 
the support 61 at the Unloading Station. 100 
When *a pair of stud-ring units 91—97 
reach this Unloading Station ihe cam 143 
ccc-erat?s with the cam follower 141 to 
close the associated valve 131 and prevent 
the flow of air into the associated cy=linder 105 
139. This prevents the associated cross bar 
145 frcm expanding the studs 91 in the 
Unloading Station so as to pennit unloading 
cf the coated articles. 

The CLAMPING AND MASKING 110 
UNIT includes, in addition to the stud-ring 
unit 91—97 and the shafts 103 and 153 ani 
ether parts described, clamping rings 171 
ccoperative with each stud-ring unit 91 — 97 
at the Leading Station. A bearing shell 173 115 
is suspended from a plurality of resilient 
arms 175 extending from each ring 171. 
Each ring 171 and shell 173 are rotatable 
in a bearing 177 within the shdl. Each ring 
171 carries an 0-ring 179 in its inner peri- 120 
phery and has a beveled rim which fixmly 
engages the O-rin^ 101 when the ring 171 
is in clamping position. 

Each bearing 177 and ring 171 are sus- 
pended from a horizontally slidable shaft 181 125 
which tcrmmates in a cup-shaped smd 183 
on which the fixed race 185 of the bearing 
177 is supported. Each shaft 181 is slidably 
surponed in bearings 189 mounted on a 
horizontal plate or table 191 which is mounted 130 
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on anodier plate 193 secured to the frame- 
work 23 (Figs. 1 and 12). Each shaft 181 
carries a dog 195 and 197 respectivdy. Dcg 
195 actuates limit switch LS6 when the 
5 shaft 181 is in the damping position and 
dog 197 actiuates limit switch LS7 when the 
181 is in the retracted position. 
Each shaft 181 has a longitudinal (mening 
2G1 which communicates at one end with 
10 a radial or.exiing 2C3 connected to an air 
supply (not shown) and at the other end with 
radial openings 205 in the stud 183. A 
pair of nozzles 207 are mounted in the 
lateral openings 205 in the stud 183. Gas is 
15 supplied through the axial opening 201 in 
the shaft 181 and through the lateral open- 
ings 205 and the nozzles 207 to the cavities 
of the article A being coated. 

The shafts for both rings 171 at the 
20 Loading Station are aausble by a piston 
rod 211 in a cylinder 213 which actuates 
. a cross bar 215. This cross bar is forked 
at its ends and the head of each shaft 181 
is connected to a corresponding forked portion 
25 by a dowel pin 217. When the cross bar 
215 is moved" by the piston rod in the out- 
ward direction it carries the slidable shaft 
outwardly moving the clamping rings 171 
outwardly and when the cross bar is moved 
30 inwardly the ring 171 is engaged with the 
ring 97. When the shaft 181 is moved 
inwardly the O-ring 101 is compressed by 
the beveled edge of the ring 171 and the 
joint between the rings 97 and 171 is sealed. 
35 The artide A is disposed on the flexible stud 
91 in a position so that at the edges of 
its periphery it engages the 0-rings 99 and 
179. Tne inner periphery of the rings 97 
and 171 are dimensioned so that the article 
40 to be coated fits snugly into the 0-rings. 
When the stud is expanded or bulged out- 
wardly the inner bore and the outer periphery 
of th: artide are sealed by the stud 91 
and by the 0-rings 97, 101 and 179, res- 
45 pectively. 

The ring 97 is rotatable when the pulley 
whed 109 is rotated by the belt 111. This 
ring 97 being in engagement with the ring 
171 causes the latter to rotate on the bearing 
50 177. The nozzles 207 being connected to the 
fixed race 185 are not rotatable and thus 
effectively project air into the cavities of the 
artide A to maintain the powder in the 
cavities in motion and prevent the deposit 
55 of excessive powder in* the cavities. 

In the operation of the apparatn-s, the 
turret 21 is indexed about 120'' at the end 
of each cycle. This indexing advances the 
stud rin? units 91 — 97 on which coated 
60 articles A are mounted to the Unloading 
Station, advances the stud ring units which 
had been at the Unloading Station to the 
Cleaning Station and advances the stud ring 
units which had been at the Qeaning Station 
65 position to the Loadmg Station. The articles 



are unloaded in the Unloading Sntion and 
the apparatus carries out another operation. 

The CLEANING UNIT is mounted adja- 
cent the Cleaning Station and includes a pair 
of rods or shafts 221 (Fig. 13) sUdabb in 70 
bearings T?3 supportrd on the base plate 
61. The rods 221 carry a plate or bracket 
225 cn which a pair cf motors 227 are 
mounted. On the shaft 229 of each motor 
a wire rabe brush 231 is mounted; this 75 
brush has peripheral bristles 233 for cleaning 
the surface of a stud 91 and end bristles 
235 for cleaning the adjacent ring 97 of 
an assodated ring-stud unit. The shafts 221 
and bradcet 225 arc ccnnected to a piston 80 
red 237 fFig. 2) of an air cylinder 239 
and are slidable by the rod 237 in a direc- 
tion transverse to the axis of the turret 21. 
In the outermost pcsitir»n, the brushes 233 
are displaced f<rom the position adjacent the 85 
stud-ring units 91 — 97 permitting these units 
to be indexed to the Cleaning Station. In 
the innermost position, the brushes 233 are 
in engagement with the studs 91 and the 
O-rings ICl. After the CLEANING UNIT 90 
is in the innermost position the motors 227 
are energized rotating the brushes 233 to 
dean the studs 91 and also with their ends 
to clean the inner peripheral surfaces of 
th: associated rings. In the retracted position 95 
the plate 225 operates limit switch LS8 to 
the closed position. 

The FLtriDIZED POWDER BED in- 
cludes a lower section 241 containing the 
powder 243 and an upper section 245 in 100 
which ihe article A is subjected to the 
pcwde,r on the CLAMPING AND MASK- 
ING UNIT. These s:ctions are joined by 
a flexible boot 247. The lower section 241 
includes a cylindrical tank 251 resiliently 105 
suspended by springs 253 from a generally 
square shell 255. The base of the cylindrical 
tank 251 is a porous bbck 257. The porous 
block 257 is encapsulated and the fluidizing 
air is transmitted through the encapsulation 110 
259 and throu'gh the block 257 into the 
powder 243 which is disposed on the block 
through a tube 261. To iniprove the fluidizing 
of the powder 243 th: tanl; 251 is vibrated 
by an air motor 263 ccnnected to the en- 115 
capsulation 259. The shell 255 is mounted 
cn tile cradle 39 v/hich is vertically movable 
to raise or lower the tank 251 and the level 
of the powder from the lower level 267 to 
the operation level 269 by ooaration of an 120 
air cylinder 271. When the' cylinder 271 
raises the tank 251 to the operating position 
limit switch LSI is closed. 

The upper seaion 245 is a housing of 
sheet metal extending from a cylindrical 125 
stem 283 and having a nrabled roof 285. The 
sheet metal forms one end wall 287, the side 
walls 289 and 290 and the roof 285. The 
other end wall is formed by the pan of 
the turret 21 which overlaps the housing and 130 
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is sealed by the fdt rim 79 and tje angular 
overlap 81 (Fig. i). On: o? the sides 291 
cf xhz xcof 289 includes a loading gat* 293 
which when opened perniits loading of the 
5 articles A on' thi snid-ring units 91 — 97 
and the other side 295 includes an entrance 
gate 297 throu]^ which the cleaned stud-ring 
units 91 — ^97 are moved into the Loading 
Station. 

10 The gates 293 and 297 are operated by 
air cylinders 299 and 301, respictively. On 
the opening of the leading gate 293 limit 
switci LSll is closed and on the opening 
of the entrance eate 297 limit switch c:ntacts 

15 LS5a and LS5b are closed. One side 290 
also includes a tubuhtion 303 through which 
the cloud of powder generated during the 
liuidized operaticn is exhausted. This powder 
may bs collected and repkced in the BED. 

20 A collection nozzle (not shown) is also pro- 
vided under the Cleaning Station to exhaust 
cleanings during this operation. 

Tlie boot 247 permits the level 267 of 
the pov/der to be raised to the operating 

25 positicn. The level is raised from the lower 
position 267 weU below the upper section 
245 to an unper position 269 in which the 
anicles A to' be c'oarsd are partly ^'typically 
to the center of the core) immersed in the 

30 powder (see Fig. 2), 

The standby condition end the operation 
cf the apparatus can be understood from a 
consideration of Figs. 14 and 15. In Fi|. 
14 the schematic diagram of the apparatus is 

35 shewn and in Fig. 15 the operation is sequen- 
tially tabulated. The apparatus may be 
ocerated both manually and'automatically and 
is provided with pushbuttons SCA for setting 
the operation. In the following discussion only 

40 the automatic operation v/ill be considered. 
The various components of the apparatus 
zTt operated by pistons in cylinders. The 
flow of fluid to the cylinders is controlled 
by solenoids shown in the diagram, 

45 The atiparatus is energized from polj-phase 
buses LI, 1-2, L3 T^hich supply single phase 
power for control purposes to a>nducccrs 
ALl and AL2 through transformer T. The 
apparatus indudes st^rt and step pushbuttons 

50 STl and SPl for the spraratzis as a whole 
and like buttons ST2 and SP2 for the motors 
227 of the CLEANING UNIT. The appa- 
ratus also includes a manually actuable push 
button CST for starting a cycle of operation. 

55 In addition there is a main contactor Ml 
and an amriliary contactor CRM. There are 
also relays CRl, CR2, CR3 and CR4 and 
a sequence controller SG v/hich has cam 
operated switch mechanisms labelled SCI 

60 througji SC15. The sequence controller SC 
is provided with a solenoid SCR which on 
eadi actuation advances the controller one 
position. 

In the table of Fig. 15 the column on 
65 tile left labeHed "POSITION" presents from 



top to bouom the sequential actuating of 
the mechanism of the apparatus for one com- 
plete operation cf :he apparatus. The other 
cclumns are labelled by the identification of 
the switches of the controller SC. In addi- 70 
ticn the^e columns are headed by identifica- 
tions of the various operations which take 
place. A circle in a block in a column means 
tliat th* switch contact at the head of the 
column b closed in the step heading the 75 
r:ws cf the block. From a consideration cf 
Fig. 15 the sequenc; of operation of tiie 
diagram in Fig. 14 can be understood. 

To set the apparatus for standby the start 
push-buttons STl and ST2 arc closed. Con- 80 
tactors Ml and CRM are actuated and locked 
in through contact Mia. At contacts Mlb, 
Mlc, Mid main drive motor 30 is energized. 
This drive motor rotates but the timing belt 
41 is not actuated because the clutch 31 is 85 
disccncected and the brake 33 is in the 
bx^ng position. In addition, relay CR3 is 
actuated and locked in through contaa CR3a. 
The motors 227 connected to the cleaning 
brushes 231 are energized. 90 

During standby the sequence controller SC 
is in Starr position (second row. Fig, 15). 
In thi3 x;ositicn contacts SC5, SC9, SC14 
are closed. Relav CRl is energized 
and locked m through CRla. CRlb 95 
is closed conditioning the clamping 
solenoid SOC to be energized when 
the cycle push-button CST is closed. SOC 
also controls the loading gate 293 and closes 
this gate when it is energized. At SC9 the 100 
solenoid SOE is energized to close the en- 
trance gate 297; at SC5 tiie sclenoid 311 of 
the controller SC is conditioned to be ener- 
gized on the closing of LS6. 

In the standby condition of the apparatus 105 
the loading gate 293 is open and the movable 
masking rings 171 and the expanding washers 
151 on thi studs 91 arc in the retraaed 
positions. During standby the blow-off air is 
supplied continuously through the center of 110 
the shaft on which the mrvsbb masking ring 
171 is mounted and through the nozzles 207 
connected to this shaft. (This air may be 
blocked by a valve during standby). 

To start the operation, the operator loads 115 
the articles A which have been heated to the 
melting temperature of the powder with 
prongs onto th2 studs 91 at the Loading 
Station. Once these studs are loaded the 
operator presses the cycle pushbutton CST. 120 
On actuation of the cycle push-bunon the 
sclenoid SCC is energized through contacts 
CSTa and through now closed front con- 
tacts CRlb. This actuates the shafts 181 
carrying the movable masking rings 171 to 125 
move inwardly and engage &e ring 97 on 
the stud-ring unit 91 — ^97 to seal the peri- 
phery of the articles A. This solenoid SOC 
also closes the loading gat: 293. 

The movement of one of the shafts 181 130 
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closes limit switch LS6. The closing of limit 
switch LS6 energizes the controller solenoid 
SCR through xht dosed switch SC5 and 
the back ccntact SCAa of the automatic- 
5 manual -bunon SCA and through a back 
contact SCRa cf the solenoid SCR. This 
causes th^ sequence CDntroller v> advance to 
the second position (Fig, 15) in which the 
switches SCi, SC2, SC6, SC9, Sai, SC14 
10 and SC16 are closed and SC5 is opened. 
The dosing of switdi SCI locks in the 
solmoid SOC, the dosing of SCll energizes 
solenoid SOX which actuates the shafts 103 
carrying the washers 151 on the studs 91 
15 ejopanding the studs to engage the bores of 
the articles A. Through SC2 the solenoid 
SOB which controls the cradle 39 is ener- 
gized raising the powder to levd 269, the 
coating position, to that the artide is partly 
20 immerseS in the powder. The dosmg of SC5 
ccnditions the iequence-ccntrdler solenoid 
SCR to be actuated through limit switch 
LSI. The dosing cf SC16 conditions the 
acparatus to be reset through contact SC^b. 
25 'When the powder is at level 259 switdi 
LSI is cbsed producing another actuation cf 
the sequence controlhr to the third ncsition. 
In this position the switches SCI, SCl, SC3, 
SC4, SC9, SCll, SC12, SC14 and SC15 
30 lore dosed and SC6 is opened. The dosing 
of switch SC3 energizes' the radc solenoid 
SOR to be energized' and Hit articles A and 
their mounts to be rotated in the counter- 
clcdovise direction through the rack 113 £nd 
35 pinion 115. The closing of contaa SC4 
aauates a solenoid SOS to cause the brushes 
231 to engage th; studs 91 and the rings 
97 cf the stud-ring units at the Cleaning 
Station and these components are cleaned. 
40 The closure of s-witdi SC12 conditions 
solenoid SCR to be actuated through limit 
switch LS3. 

At the end cf the cctmterclccfcwise rotation 
the rack engages limit switch LS3 actuating 
45 the sequence controller SC to position 4. 
This position is the same as 3 except that 
SC3 and SC12 are open and SCIO closed. 
With SC3 open SOR "is d:energized and the 
rack 113 returns to its initial position. LS3 
50 is reopened. The closing of switch SCIO 
conditions the sequence controller to be 
•actuated on the reclosing of limit switch 
LS4 which is new open. On the return of 
the rack the articles A are rotated in the 
55 clockwise direaion. On the completion of this 
rotation the rack 113 returns to its lowermon 
position closing contact LS4 and actuating 
the sequence controller SC to move to posi- 
tion 5. This pcsition is the same as 4 except 
60 that SC2 and SCIO are open and SC3 and 
SC12 are reclosed. The opening of SC2 de- 
energizes the solenoid SOB -and the powder 
is returned to its lowermost level 267. The 
closing of OT^itch SC3 again actuates the rack 
65 113 rotating the articles A in the counter- 



clcdcwise direction. SC12 again conditions 
SC to be aauated througji LS3. When the 
rsck 113 reaches its uppermost pcsirlcn again 
LS3 is reclcsed actunting SC to the position 
6. This position is the same as 5 except 70 
that switches SC3, 4 and 12 are open and 
switch 10 is reclosed. On the opening cf 
switch SC4, the deaning brushes 231 are 
removed from the associated studs 91 and 
rings 97 and cn the opening of SC3 the 75 
rack 113 returns to its initial position rotat- 
ing the article and the rings^ in the dodc- 
Virlse direction to provide additional desning 
as the brushes 231 are retracted. The redos- 
mg of SCIO reconditions the solenoid SCR 80 
to be again actuated on the dosing of LS4. 

When the rack 113 reaches its Icwermost 
position LS-1 is closed causing SC to be 
advanced to nosition 7. In this position 
switches SCI,* SC9, SCIO and SC14 are 85 
opened, and switch SC7 is dosed. The dos- 
ing of SC7 conditions the sequence controller 
10 be actuated on the closing of limit switch 
contact L35a. When SCI is opened the 
solenoid SOC controlling the loading gate 293 90 
and the movanent of the movable masking 
ring: 171 are deenergized so that the loading 
gate 293 opens and the masking rings 171 
return to tie retracted c<r leading position. 
On the opening of SC9, the solenoid SOE 95 
which controls die entrance gate 297 is 
opened permitted new stud-ring unit 91—97 
to be moved from the Cleaning Station to 
the Leading Station. The opening of SCIO 
resets th; apparatus for another operation. 100 
The opening of SC14 deencrgizcs relay CRl 
and prevents reoperation of the apparatus 
until die operator releases and recloscs the 
cycle bunon CST. This is a so-called non- 
beat feature and precludes against a cyde 105 
with an unloaded CLAMPmO AND 
MASKING UNIT. 

The opening of the entrance gats 297 
cbscs LS5a actuating the sequence contrtrfler 
to position 8, and also closes LS5b. In posi- 110 
tion 8, SC7 is open and SC8 and 13 are 
closed. SC13 is in circuit with LSlOa and 
relay CR4. The intermittent 43 stops during 
each cyde with LSlOa open and LSlOb 
closed. SC13 ^en conditions CR4 to be 115 
closed on the dosing cf LSlOa. 

With the entrance gate 297 in full open 
(position, the deaning brushes 231 in the 
full retracted position, and the loading gate 
293 in the full open poation, LS5b, LS8, LS7 120 
and LSll are closed so that power is sup- 
plied to the rectifier 313 which controls relay 
CR2, the clutch 31 and the brake 33. When 
SC8 ckses CR2 is energized. CR2a and 
CR2b dose to actuate the dutch solenoid 31 125 
and CR2c and CR2d op-en to deenergize the 
brake solenoid. The clutch then engages 
advancing the timing bdt 41 and in turn 
causing the turret to rotate through approxi- 
mately 120°. LSlOa doses and LSlOb opens. 130 
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Relay CR4 is eacrgizsd and bcked m through 
CR4a. Contact CRAh closes ccnditioning SC 
to receive ancthsr actuation on the reopening 
of LSlCa and the redosing of LSlOb after 
5 Viz indexing is comclete. The actuation of 
th- sequence ccntroll'a' SC sea it in posiuon 
1 ocening SC8, U, 13 and 16 and closing 
SCO, 9, and 14, The opening of contacts 
SC8, 11, 13 and 16 stops belt 41 end resets 
10 the *aoparatus for another operation. The 
cloMg of cont£icr SC5 conditions the 
sequence controller solenoid 311 to Jxi 
actuated to rosition 2 on the closing of LS6; 
the closing of SC9 clones the entrance gate 
15 297 The closing of SC14 conditions nhy 
CRi to be actuated by the cyde pushbutton 
CST to Stan another operation. 

In practice the accaratus disdosed herein 
has teen used to coat stators at the rate of 
20 about 4 per minute or 240 per hour. In 
situations "in which it is necessary to cure 
the cMting the anides are removed on being 
unloaded are conveyed to the heating oven 

for caring. 

25 Th* modification of tnis mvenuon shown 
in Figs. 16 and 17 is a core 321 of a dynamo- 
dectcic machine in which the comers 323 on 
v/hich the conductor 325 is wound are 
rounded off. With prorerly rounded ccmm 
30 the deposit of th; fiuiaized powder may be 
cubstantially or nwly at the same rate on 
the ccrncrs as cn the Bsx surfaces and a 
considerable saving in the powder deposited 
may be achieved. In addition the dielectric 
35 crreiigth at the comers as wdl as the elec- 
tncal cut-through strength is increased.^ 

V/hile preferred embodiments cf this ui- 
v^niion have been disdcsed herein many 
raciifications thereof are feasible. 

40 WHAT WE CLAIM IS:— 

1. A method of applying material m the 
form of fiuidized ticwder to an ardde having 
at least one slot, cavity or the like in order 
to OTOvide a ccatint^ of the material on at 

45 least a wall surface of the said at least one 
«^lot, cavity or the like, comprising partially 
immersing the artide in the fiuidized powder 
v/iih said at least one slot, cavity or the like 
extending in a horizontal direction, romng 

50 the artide about a horizontal axis while it is 
so partially immened, the immersion and 
^e rotation being such that thc^ surface or 
surfaces to ba coated are accessible to the 
p:>wder, and circulating the powder dirough 

55 the said at least one slot, cavity or the hjce 
by means of at least one gas blast while 
the artide is so rotated and immersed. 

2 method as claimed in dahn 1, and 
comprfsing masking the surface or surfaces 

60 of the article that are not to be coated before 
the artide is partidly immersed m the 
powder. . , . - 

3 A method as dauned in claim 1 or 
2, and comprising heating the article before 



it is partially immersed to at least a tcmr 65 
cerature at v>^hich the powder melts, and 
rotating the article while it is at or above 
that temperature. 

4. A method as claimed in any one of 
daims 1 to 3, wherein the said artide is 70 
rotated alternately in opposite directions at 
least during the partial hnmersion in the 
powder. 

5. A method as claimed in any one of 
daims 1 to 4, wherein the powder is drcu- 75 
laicd by blowing with gas. 

6. A method as claimed in claim 5, wherein 
the powder is circulated by blowhig with air. 

7. A method as claimed in any one of 
cl'aims 1 to 6, wheriin the fiuidized powder 80 
is in the form of a bed in which the artide 

is partially immersed, and additional powder 
is circulated with the powder of the bed. 

8. A method as claimed in claims 5 and 

7, wherein the said additional powder is cir- 85 
culated by blowing M'ith a stream of gas 
carrying the additional powder. 

9. A method as claimed in claim 5, wherein 
the powder is circulated by at least one gas 

jet projecting gas through the ponion of 90 
the said at least one slot, cavity or the like 
immersed in the powder, «and there is pro- 
vided at least one other jet projecting gas 
through the portion of the said at least one 
slot, cavity or the like not immersed in the 95 
pov/der. 

10. A method as claimed in any one of 
claims 1 to 9, and comprising separating 
the article from the powder subsequent to 

the said immersion and rotation, and there- 100 
after blowing gas on the article to solidify 
the powder coating thereon. 

11. A method as claimed in any one cf 
claims 1 to 10, and comprising disposmg 

the anicle above the level of xhz fiuidized 105 
powder, raising the level of the powder to 
partially immerse the article therein, and 
subssquent to the immersion and the rotation 
in the powder lowering the level of the 
pcv/der to remove thi artide therefrom. HO 

12. A method as claimed in claini 11, 
and including rotating the article after it has 
been removed from the powder to remove 
e::cess pcwdsr therefrom. 

13. A method as claimed in any one of 115 
claims 1 to 12, wherein the said artide is 

a hollow cylindrical motor stator having wind- 
ing slots therein. 

14. A method as claimed in claim 13, 
wherem the stator is rotated about its longi- 120 
tudinal axis. 

15. A method as claimed in claun 13 or 
14, wherein substantially jdl comers of the 
stator on which a conductor is to be wound 
are rounded off. , . . r 

16. A method substantially as hereinbefore 
described with reference to tiie accompany- 
ing diagrammatic drawings. 

17. Apparatus for applying material m the 
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form of fiuidized powder to an article having 
at least one slot, cavity or the like in order 
to provide a coating of the material on at 
least a wall smi'SLCc of the said ait least one 

5 slot, cavity or the like, comprising means 
for pnially immersing the article in the 
fiuid-ized powder, means for rotating the 
artide at least while it is so pasdally im* 
mersed, the immersion and the rotation being 

10 such ^at the surface or stufaces to be 
coated are accessible to the powder, and 
means for circulating the pcwder tlnougb 
the said at least one slot, cavity or the Ukc 
while the axticle is so rotated partially 

13 immersed. 

18. Apparatus as daimed in daun 17, 
wherein Uie means for drculating the powder 
comprises at least one gas jet directmg a 
stream of gas into the immersed portion of 

20 the said at least one slot, cavity or the like. 

19. Apparatus -as diaimed in daim 18, 
wherein there is provided at least one other 
gas jet projecting a stream of gas into the 
unimmersed portion of the said at least on; 

25 slot, cavity or the like. 

20. Apparatus as daimed in any one of 
ckims 17 to 19, wherein the fluidized powdei 
is in the form of a bed in which the artide 
is partially immersed, and there are provided 

30 means for drculating additional powder with 
the powder of the bed. 

21. Apparatus as daimed in claims 18 
and 20, wherein the means for drculating 
the additional powder comprises a stream of 

35 gas in which me powder is entrained. 

22. Apparatus as daimed in daim 19, 
wherein the said at least one other gas jet 
pxsvides gas for solidifying die powder coat' 
ing after the artide is removed from the 

40 powder. 

23. Apparatus as daimed in any one of 
claims 17 to 22, wherein the said means for 
rotating the article rotate it altemately <in 
opiposite directions at least while immersed 

45 in the powder. 

24. Apparatus as daimed in any one of 
daims 17 to 23, wherein the said means foi 
rotating the ardcle rotate it after Its removal 
from the powder to rexnove excess powder 

50 therefrom. 

25. Apparatus as daimed in any one of 
daims 17 to 24, wherein before inunersion 
in the powder the article is mounted ^ove 
the level thereof, and there are provided 

55 means for raising the levd of the powder tp 
partially immerse the article therein, and 
for lowering the level of the powder sub- 
sequent to the inunersion and the xotatioD 
■in the powder to remove the article from 

60 the powdetT. 

26. Apparatus as clamied in daim 25, 
wherein means for containing the fluidized 
powder comprise a tank induding an upper 
secuon in which the artide is positioned, a 

65 lower section, and an intermediate flezMe 



section joining said ujgjer and lower sections 
end permitting raising of the said lower 
section toward the upp2r section, and means 
fcr raising and lowering the levd of the 
powder comprise means fcr raising and 70 
hwering the tower seaion rdarive to the 
upper section, 

27. Apparatus as daimed in daim 26, 
•wherein the said raising means are respon- 
sive to the positioning of die article in the 75 
upper section to raise the level of the powder 

in the container so that the powder is in 
coating rdationship with the positioned 
article. 

28. Apparatus as daimed in claim 27, 80 
wherein the means for rotating the article are 
operative upon the setting of the powder 
levd for ccatiag relationship to rotate the 
article^ the said raising means are operative 
upon completion of the rotation of the artide 85 
to drcp the powder levd bdow coating srda- 
tionsship, and the rotating means are opera- 
tive ui>on the dropping of the level to rotate 
•the said artide to remove excess powder 
therefrom. 90 

29. Aipparatus as ciaimed in any one of 
daims 17 to 28, wherem means for mounting 
the said artide during immersion and rota- 
tion in the powder are coated by the powder, 
and there are provided means for deaning 95 
deposited powder from the moimting means 
after the coated article has been removed 
therefrom. 

30. Apparatus as claimed in any one of 
chinos 17 to 29, and comprising a container 100 
enclosing said pcwder, the container having 
openable and dosable openings for the ad- 
missdon of an artide to the interior thereof 
and its withdrawal therefrom, and huving at 
least a part of one wall formed by a movable 105 
menrjbsr, the apparatus also comprising means 

for opening and closing the said openings in 
timed relation with tiie movement of the 
movable member, work supporting means 
mounted on a pan of die said movable 110 
membsr for moimting an article to be coated, 
and means for moving the movable member 
rdative to <the container for conveying an 
artide into and out of the container imterior 
in the coating of the article. 115 

31. Apparatus as daimed in any one of 
daims 17 to 30, and coniprlsing moimting 
means for mounting an article to be coated, 
means connected to the moimting means 

for moving the htter and an artide mounted 120 
thereby into coating relationship with the 
powder, clamping means co-operative with 
the mounting means to damp the artide on 
the mounting means, and means responsive 
to the movement of the mounting means into 125 
the said coating relationship for actuating 
the said clamping means to clamp the artide, 

32. Apparatus as daimed in any one of 
claims 17 to 31, wherem means for mount-* 

ing the article for rotation also comprise 130 



11 



ifioifiso 



means for masking a portion or portions of the 
article ^at are not to be coated. 

33. Apparatus as daimed in ddm 32, 
wherein the said article is a hollow cjdin- 

5 diical article and the said mounting means 
ccmprise a mandrel of compressible material 
insertable within the inner periphery of ths 
aiTtidej and means for compressmg xhi man- 
drd axially of the artich so that it firmly 

10 engages the said inner .periphery. 

34. Apparatus as daimed in daim 32, 
wherein the said anicle is a holiow cylin- 
drical artide and the said mounting means 
comprise a rotatably supported mandrel on 

13 which said article is to 'be mounted with 
said inner periphery ccnitiguous to said m^an- 
drd, a first and second rotatably supported 
rings encirding said mandrd, the inner dia- 
meter of both said rings being such that when 

20 said artide is momited on said mandrel its 
cuter periphery is adjacent the inner periphery 
of said rings, and means for moving one cf 
said rings axiaUy from a position in which 
said second ring is remote from said first 

25 ring to peraiit mounting of said artide on 
said mandrel, to a position in which the face- 
to-face peripheral faces of said first and second 
rings are in engagement, said mandrel mask- 
ing the inner periphery of said anide and 

30 said rings maskmg the ouiter periphery of said 
article. 

35. Apparatus as daimed in claim 34, 
wherein tmere are provided sealing means 



interposed between the face-to-face peripheral 
faces cf the rings. 35 

35. Ap'p'jratus as daimed in daim 34 or 
35, wherein the said mandrd is of compres- 
sible material, each of said rings includes 
sealing means within its inner periphery, and 
there -are provided means actuable by said 40 
moving means when said moving means has 
moved said rings into engagemenrt with one 
another for actuating said mandrel to resi- 
licutly seal the inner periphery of said article 
and to urge the outer periphery of said anicle 45 
into resilient sealing engag;ment with the last- 
mentioned sealing means. 

37. Apparatus as daimed in any of .the 
claims 17 to 36, substantially as hereinbefore 
described with reference to and as illustrated 50 
in the accompanying drawings. 

38. Apparams for coating electric motor 
Etator cores, substantially as hereinbefore 
described with reference to and as illustrated 

in the accompanying drawings. 55 

39. Apparatus for carrying out the method 
as claimed in any of the claims 1 to 16, 
substantially as hereinbefore described with 
reference to and as illustrated in the accom- 
panying driv/ings. 60 

C21UIKSHANK & FAIRWEATHER, 
Cfaanered Patent Agents, 
Suite 158, Temple Chambers, 
Temple Avenue, London, E.C.4, and 
29 St. Vincent Place, Glasgow, 
Agents for the AppHcants. 
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